Objectives: We aimed to define the Code Blue interventional characteristics at our institution and to put forward a new parameter for the identification of teams' performance, and to discuss the differences between indoor and outdoor operations. 
H ospital complexes include both medical and social facilities. Large numbers of patients, visitors, and employees spend time in hospitals, especially during daytime hours, when they may encounter accidents, acute medical problems, or other types of traumas. Hospital emergency codes are important in these emergent situations. "Code Blue" is used for resuscitation-team organization for responding to in-hospital cardiopulmonary arrests. This system also includes personnel training and simulations of code scenarios. Communication systems (e.g. pagers, internal telephone systems, cellular phones and push-button systems), the number of participants, and the specialty of the physician team leader may vary according to the capabilities and resources of the center. Rapid response teams (RRTs) are medical emergency teams that respond to in-hospital cardiopulmonary arrests designated as various 'codes,' most often Code Blue (1).
Basic life support and advanced cardiovascular life support interventions require early recognition, immediate high-quality cardiopulmonary resuscitation (CPR), and rapid defibrillation (2) . However, in-hospital staff CPR performance can be negatively affected by several factors, including poor retention of CPR skills and hesitation to initiate CPR due to the fear of harming the patient (3, 4) . Therefore, trained and well-equipped professional CPR teams are necessary. The current literature reports that implementation of Code Blue protocols reverses the increasing trend toward critical deterioration and improves survival rates after in-hospital CPR interventions (5, 6) . However, there is a wide variability in resuscitation care among hospitals and within practices (7) . The literature on Code Blue interventions is mainly concerned with events occurring in intensive care units and hospital ward areas, while events in outdoor locations and social areas of hospitals are rarely studied.
We aimed to define the Code Blue interventional characteristics at our institution, in particular bystander characteristics, communication systems, team response time, scene of event, and distance from the emergency department (ED). In addition to time and distance variables, we calculated the response speed of our RRT. In this way, we aimed to put forward a new parameter for the identification of Code Blue performance parameters, and to discuss the differences between indoor and outdoor Code Blue operations.
Materials and methods

Study center characteristics
Our study center is a three-story complex hospital containing 160,000 m 2 of property (29,500 m 2 of indoor area). The hospital's healthcare staffs (doctors, nurses, auxiliary staff, patient transporters, and paramedics) undergo basic life-support training annually, but the staffs were not informed about this study in order to prevent the Hawthorne effect. During the study period, there were a total of approximately 2,000 ED patient admissions per month.
Study characteristics
We performed a prospective observational study over an 18-month period between February 1, 2014, and August 1, 2015. Our RRT was composed of an emergency medicine specialist physician, a nurse, and a paramedic. We used the internal telephone system as the Code Blue communication method, and placed printed signs displaying the ED phone number at various sites throughout the indoor and outdoor areas of the hospital. In the case of a Code Blue call from an indoor site, the RRT moved to the event area with emergency aid kits, while for outdoor calls, we arrived with the ambulance. The ED registration officer recorded the call date and time, the call mode (by phone or bystander), and the location. After the procedure, the RRT physician completed the dataset for the patient (time to reach the location, patient name and ID number, diagnosis, and result). Response time was recorded in seconds, and distance between the location and ED was recorded in meters.
Statistical analysis
We recorded the study data in a Microsoft Excel file and the analysis was performed with SPSS version 17.0. We reported descriptive statistics as frequency (n), percentage (%), and ± standard deviation (SD). We used the KolmogorovSmirnov test of normality to investigate whether variables were normally distributed. We used Student's t-test to compare the indoor and outdoor variables.
Ethical issues
We obtained ethics approval from the Military Medical Academy Ethical Board, and conducted the study in accordance with the principles of Declaration of Helsinki.
Results
During the 18-month study period, 55 code calls occurred. The mean age of the patients was 28.43 years (range 17-80 years), and 14.5% (n=8) of the patients were female while 85.5% (n=47) were male. The patients were placed into three groups: policlinic admission patients (63.6%, n=35), inpatients (12.7%, n=7), and visitors and hospital personnel (23.6%, n=13). Sixty percent (n=33) of the code activations were made by non-healthcare professionals and 87.2% (n=48) were made via telephone calls. The mean distance of response points from the ED was 131.1 (37-174) meters and the mean response time was 102.4 (30-180) seconds. The calculated speeds of the RRT in reaching the scene (distance to ED/response time) are shown in Table 1 . Code Blue calls was made for 13 different medical reasons (Table 2 ). Cardiopulmonary resuscitation was performed for only one patient, which was a suicide case in the visitor group. Our study's Code Blue interventions resulted in five different outcomes, as shown in Table 3 . 
Visitors and employees n=13
Seizure mimickers and conversive disorder
Vasovagal syncope 2 -- In-patients were intervened on site and hold on hospitalization 7 (12.7 % ) Dead 1 (1.8 %)
Discussion
The current CPR guidelines make a clear distinction between out-of-hospital cardiac arrest (OHCA) care and in-hospital cardiac arrest (IHCA) care (8) . This life-support concept accepts OHCA care as a reactive resuscitation intervention, and IHCA care shifts from reactive interventions to preventions. However, our study results show that there is a third resuscitation zone between IHCA and OHCA: outdoor in-hospital cardiac arrest. These cases occur within the borders of a hospital's property, but not within clinics, intensive care units, or surgical wards; rather, they occur in the social areas, roads, and main entrance of the hospital. We observed that these 'third zone' cases feature some peculiar variables that distinguish them from IHCA and OHCA cases. First, nearly all (19/20) of these Code Blue calls were made by non-healthcare professionals. Upon the arrival of the RRT team, it was observed that the non-healthcare-provider bystanders did not intervene with the patients, even in that one cardiopulmonary arrest case. We assess that the bystanders' expectation of the healthcare team's immediate arrival may be a factor in this behavior. In non-indoor cases, the ambulance plays a crucial role both in reaching the scene and in transferring the patient to the ED. As the ED is the destination and follow-up center for these cases, the ambulance and ED personnel all must be aware of their important roles. These 'third zone' cardiopulmonary arrests and other emergency cases should be investigated in further studies.
Code Blue is the best-documented and most-studied type of hospital emergency code system. Proper education about this system has positive effects on the CPR skills and level of competence in resuscitation among team members (9, 10) . Incorrect Code Blue activations and misuse of the system are controversial issues. (13) . In our study, only one call was for cardiopulmonary arrest; the other 11 patients had life-threatening conditions such as ventricular tachycardia, dyspnea, chest pain, fall from a height, and road traffic accidents (Table 2) . High rates of inappropriate activation are considered an obstacle to the effective use of this system. However, non-cardiopulmonary arrest cases may deteriorate quickly. On the other hand, criticism of hospital personnel's threshold for calling the RRT may result in delayed or unperformed Code Blue calls. We suggest that the defining calls for non-cardiopulmonary arrest cases as 'inappropriate' may negatively affect both the threshold for calling for medical help and the RRTs' attention and intervention performance.
In our study, a significant portion of Code Blue calls were initiated for seizures and seizure-like events ( Table 2 ). The vast majority of seizures are self-limiting and end within 5 minutes, but a generalized seizure may be the first symptom of cardiac arrest event (14, 15) . We concluded that after the initial examination by the RRT and the exclusion of an epileptic status, inpatients may be followed at clinics. Outpatients, visitors, and employees should be transferred to the ED for further evaluation and a neurology consultation in the event of an epileptic seizure.
Time between cardiac arrest and initiation of basic life support is of vital importance in potential morbidity and mortality caused by hypoxic-ischemic brain damage. Even in cases of witnessed cardiac arrest, after ventricular fibrillation and an estimated CPR initiation interval under 15 minutes, 6-month mortality is 40%-55% (16 (12) . Garcia et al. reported that 90 patients were treated within one minute in their survey. However, these surveys were performed at different centers with varying distance and transportation conditions. In addition, our results showed that indoor and outdoor IHCA interventions had different distance and time variables (Table 1) . We conclude that the average response speed can be an additional parameter for examining RRTs' performance at different hospitals and even that of different RRTs within the same hospital.
Our study had several limitations, primarily the limited number of total Code Blue calls and the occurrence of only one cardiopulmonary arrest. The hospital's military status and the low total patient admission numbers were the major reasons for this. The single-center observational methodology was another limitation of our study.
Conclusion
The inappropriate perception of non-cardiopulmonary arrest Code Blue calls may have unfavorable effects on bystanders' willingness to place calls for medical help, and on the RRTs' attention and interventional performance. Outdoor in-hospital Code Blue calls and emergency cases have distinct features, which should be further investigated apart from OHCA and indoor IHCA cases. The ED plays a crucial role in the evaluation and follow-up of these cases, and the average response speed (distance to ED divided by response time) may be a suitable parameter for examining the performances of RRTs in addition to average response time.
